Introduction
Seasonal adjustments in reproductive function are common adaptations used by many small rodents of the north temperate latitude (Bronson, 1987) . For members of the genus Peromyscus, gonadal regression confers several advantages, including increased abilities to tolerate cold ambient temperatures and to conserve energy in a winter environment (Blank and Ruf, 1992; Blank et al, 1994; Ruf et al., 1997) . Collectively, these adjustments promote survival during harsh environmental conditions and reduce social interactions in the winter months that are associated with mating behaviour and territorial defence (Korytko and Vessey, 1991) . While much is known about the metabolic, endocrine and neuroendocrine adjustments associated with seasonal reproductive quiescence, the neural mechanisms engaging gonadal regression remain poorly understood.
However, in deer mice, Peromyscus maniculatus, these mechanisms are thought to be associated with a post-pineal (Blank and Freeman, 1991) alteration in GnRH, leading to suppressed luteinizing hormone secretion and concomitant gonadal regression.
The distribution and morphology of GnRH-containing neurones have been described by immunocytochemical techniques for several seasonally breeding species, including Peromyscus (Glass, 1986; Buchanan and Yellon, 1991; Urbanski et al, 1991; Korytko et al, 1995 .
The deer mouse is a useful animal model to study endocrine and neuroendocrine seasonal adjustments because male and female deer mice respond to short photoperiod with a range of reproductive responses Desjardins et al, 1986; (Korytko etal.,1995 . Conversely, mice with a testis size less than or equal to 24 mm2 are known to be azoospermic and were classified as reproductively responsive to short photoperiod 
Results
Nearly all (> 98%) IR-GnRH neurones were located within seven major hypothalamic regions (Fig. 1) (Fig. 1 ). There were no significant differences in the number of visualized neurones between phenotypes in any other brain region examined.
The distribution of GnRH-containing neurones among individuals obtained directly from the field was strikingly similar to the distribution of neurones of individuals from the laboratory population (Fig. 1) (Glass, 1986; Korytko et al., 1995 (Hoffmann, 1979; Goldman and Darrow, 1983; Reiter, 1987) . Recent evidence indicates that melatonin secretion (Ruf et al, 1997) and hypothalamic GnRH content 
